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BY 
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(Communicated by Dr. J. VERWEY at the meeting of May 30, 1964). 
Outline of the test 
A great variety of investigations deal with the examination of samples 
drawn from populations in which some of the individuals possess a distinct 
characteristic or belong to a certain species. 
On analysis, two samples will more often than not show different 
relative frequencies of a particular characteristic. The question then 
arises whether this result could have been brought about by chance 
variation from a common source. If this appears to have been unlikely, 
the difference is defined as significant. 
The following symbols will be used in a more precise delineation of 
the problem of determining such a significance. 
N 1 = total number of individuals in the largest sample, usually denoted 
as size of largest sample. 
N 2 = size of smallest sample. 
n1 = number of individuals m largest sample showing a certain char-
acteristic. 
n2 = number of individuals m smallest sample showing the same 
characteristic. 
Since the symbols represent values obtained by counting individuals, 
it is clear that these values can only be integers or zero. 
If we now introduce the terms n and Ll in n1 = n + Ll and n2 = n- Ll, the 
observed values, when put together, produce the following 2 x 2 table. 
In the assumption of a common source of the two samples compared, 
any set of observed values for N1. N2, nand Ll can be considered a random 
member of an imaginary model population of sets that could possibly 
have arisen by chance variation. 
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For our purpose we attribute to such a population the constant size 
and composition of the two samples pooled, i.e. (N1 +N2) and 2n constant, 
while variation would only concern L1, thus leaving the marginal frequencies 
in the 2 x 2 table unaffected. In this model the probability of a certain 
value of L1 for given values of Nr, N2 and n is known to be · 
N1!N2! 
(n+L1)! (N1-n-L1)! (n-L1)! (N2-n+L1)! 
(N1 +N2)! 
This so-called hypergeometric distribution also fits some other sampling 
systems which at first sight seem quite different, as discussed in a rec.ent 
publication by LIEBERMANN and OWEN (1961). 
The formula PLJ;n,N1 ,N2 allows the calculation of the probability of 
any value of L1 belonging to given values of n, N1 and N 2, and from 
these point probabilities we can compute cumulative probabilities at 
both tails of the distribution. 
In a single trial the occurrence of a L1 in a region of minute probabilities 
in the tails of the distribution could hardly be expected if the two samples 
in question had indee'd been taken at random from a common source. 
Observation of such a L1 will therefore lead to rejection of the assumption 
of a common source and cause us to assume significance of the difference 
observed. 
This procedure implies that an occasional occurrence of an exceptional 
L1-value from a common source would bring on an erroneous judgement. 
Once an arbitrary degree of reliability has b,een agreed on, e.g. one error 
in a hundred trials - level 0.01 - the range of the tails can be given an 
exact limitation. For a. level of 0.01 we separate two tails of 0.005 each 
(if possible), each tail thus amounting to one percent of the half distribution 
(between. extremity and median) to which· it belongs. 
The critical L1-values belonging to the fixed cumulative probability of 
each tail (e.g. 0.005) are determined by graphical interpolation\). Finally, 
these critical values of L1 for given n, N1, N 2 and for the required signi-
ficance level allow computation of the ensuing relative frequencies 
Significance is accepted when the difference of these relative frequencies 
is exceeded by a value actually computed from the analysis of a pair 
of samples. 
1 ) Although n+Ll and n~Ll reprei'\ent numbers of grains or other individual 
members of a population, the distribution of Ll is here treated as if it w~re con-
tinuous. A mathematical significance can be attributed to this procedure by replacing 
the factorials in our formula by their corresponding T-functions; this will not 
affect our further reasoning. 
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In case the probability of an extreme Ll-value exceeds the accepted 
tail value (0.005), the interpolation is not feasible, which means that the 
tail in question does not allow a decision at the desired level (0.01). 
The transition of this situation into the former, more usual one, is 
characterized by an extreme Ll-probability equal to the accepted tail 
value (0.005). Graphical interpolation among the corresponding extreme 
Ll-probabilities for varying nand constant sample sizes allows determina-
tion of the n-value typical of this transition. 
It should be noted that the upper Ll-tail pertains to the situation 
and the lower to 
This is especially important when the Ll-distribution is asymmetrical, 
which is the case for N 1 #- N 2 or Q #- 0.5, Q being defined by n = Q ' N 1 ~ N 2. 
On account of the fact that the frequency distribution of Ll is sym-
metrically converted when Q is replaced by l-Q, the upper tail for say 
Q = 0.3 is identical with the lower tail for the complementary Q-value, 
say 0:7, and vice versa. 
Graphical representation 
The analysis of a set of samples is primarily obtained in a numerical 
form, but scientists often prefer to give a visual representation in a 
diagram. Especially in pollen analysis a standardized practice has been 
evolved by plotting relative frequencies on a horizontal axis, running 
from zero on the left to unity on the right. For this reason it . seems 
suitable to adapt the test by developing a type of nomogram based on 
the same principle 2). 
When a pair of critical relative frequencies is plotted on the axis, the 
range between them represents the critical variation which might still 
be considered to have arisen by chance from a common source. As 
indicated in the previous paragraph, this critical range depends on sample 
sizes, significance level and moreover, when the Ll-distribution is asym-
. 1 h . . n1 n2 n1 n2 metnca, on t e s1tuatwn N1 > N2 or N1 < N2. In addition, the critical 
range still varies with its location on the axis, according to a variation 
2) The matter is here treated at length in order to make this a more or less self-
contained contribution; in fact the same proposal was made as early,,as 1947. 
However, there were some serious errors in the previous paper, as a result of which 
all significance levels should be doubled. Moreover, what was said about the so-called 
extra countings is hereby retracted. 
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of Q (and hence of n). A series of critical ranges can thus be obtained 
by assuming various values of Q, e.g. 0.1, 0.2, 0.3 ... 0.9. 
For pairs of unequal samples (N1=1=N2) this matter needs some special 
comment. When a certain Q, say 0.3, has been taken as a basis for the 
computation, the ensuing critical range on the axis will not have its 
centre in the position indicating a relative frequency 0.3. However, 
range values belonging to centre positions of 0.1, 0.2, 0.3 etc. will be more 
suitable for a uniform tabulation and therefore new readings have to 
be made by graphical interpolation. The resulting data can then be speci-
fied by the centre position (0.1, 0.2, 0.3 ... )and half range (ho.1, h1J.2, ho.a ... ). 
Critical ranges derived from extreme Ll-probabilities equal to the 
accepted tail value (e.g. 0.005}, occupy an extreme lateral position on 
the axis. On the extreme lefthand side position, centre as well as half 
range are indicated by hL, and on the extreme righthand side position 
by 1-hR and hR respectively. 
For a clear representation of the matter, the critical ranges are depicted 
ahead of each other, with their centres situated on a diagonal of a square 
of the same breadth as the axis from zero to unity (fig. 1 ). The limits 
of the ranges are then connected by smooth lines on either side of the 
diagonal. 
Fig. 1. Construction of working nomogram for N1=N2=150, at significance 
level 0.01. 
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A pollen diagram based on N1 = N2 = 150 may serve to illustrate the 
application of our nomogram, which might be drawn on more or less 
transparent paper. In order to test a pair of ; -values of the same 
species in two different strata, we have to plot these values on the same 
horizontal axis in the pollen diagram (a and b) and insert the mean value 
in the middle between them (c) as in fig. 2. The nomogram is then placed 
over the pollen diagram, its sides covering the sides of the diagram. Next 
we shift the graph upward or downward until the value (c) is covered 
by the diagonal. If the positions of the two counting marks a and b fall 
outside the two curves it means that the difference tested would have 
been unlikely on the basis of pure chance variation, so that we are then 
led to conclude to significance at a 0.01 level. The counting marks in 
our example do not, however, yield this result. 
Fig. 2. ·working nomogram superposed on pollen diagram. 
More direct readings can be made when the diagram is drawn on ordinary 
graph paper and then transparency is no longer essential. 
Another nomogram, constructed on the basis of the following data 
for N1 = 500 and N2 =50 at a 0.01 level: 
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n1 n2 
->"]{; N1 2 h 
n1 ~ 
-<-N1 N2 
Position Half Position 
of. centre range of centre 
0.053 0.053 0.947 
0.100 0.067 0.900 
0.200 0.085 0.800 
0.300 0.095 0.700 
0.400 0.100 0.600 
0.500 0.100 0.500 
0.600 0.097 0.400 
0.700 0.089 0.300 
0.800 0.076 0.200 
0.900 0.055 0.100 
0.978 0.022 0.022 
n1 n2 >-N1 N2 
os·ZN 005• LN 
Fig. 3. Working nomogram for N1=500 and N2=50 at significancE\_ level 0.01. 
is given in fig. 3. For its application we have to discern between 
n1 . n2 d n1 n2 
->-an -<-Nl · N2 N1 N2. 
In the first case we have to apply the nomogram in the upright position 
and in the second case it should be turned upside down. 
n2=0 
!!.1 40 
N1 = soo"' 0·08 
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Fig. 4. Set of imagined countings, not significant at the 0.01 level. 
The imagined pair of relative frequencies from fig. 4 will thus be found 
to occupy a position beyond the termination of the curves, so that no 
conclusion can be deduced from this case, whereas the reverse situation 
given in fig. 5 is significant. 
Nt:500 
N2=50 
!!14 N2"'so=o.os 
Fig. 5. Set of imagined countings, properly significant at the 0.01 level. 
Data for nomograms 
The data for nomograms at significance levels 0.01 and 0.05 for sample 
sizes 10, 20, 50, 100, 200 and 500 are given in tables I and II. 
For intermediate sample sizes we depend on interpolations that can 
easily be read from the basic nomograms added to this contribution. The 
essentials of the procedure are briefly outlined here. 
The values of a certain h, say h0 .3, for ;~ > ;: belonging to all sample 
size combinations given in the table at a definite significance level (either 
0.01 or 0.05), are brought together in a single graphical representation. 
To this end N 1 is plotted horizontally along a logarithmic scale, N 2 
vertically in the same way. In this manner, a definite position is attributed 
to all listed combinations of N1 and N2. The corresponding values of 
ho.3 are then imagined to be plotted perpendicular to the plane of drawing, 
thus together determining a smooth surface. 
Graphical interpolation along sections for constant Nr, sections for 
constant N 2 and moreover along the diagonal AB from bottom left to 
top right - for N 1 = N 2 - then yields the positions belonging to a pro-
gression of h0.3-values ( ... 0.10 0.11 0.12 ... ). Positions of equal h-values 
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are then connected by smooth contour lines. Moreover, the picture is 
completed by treating the positions similarly in the region where N 1 <N2 , 
making use of complementary h-values from the table. This procedure 
is justified by the consideration that the conditions 
and 
n1 n2 N1>N2, - < N1 N2 
merely differ in nomenclature and that the corresponding h0.3 is equal 
to its complementary h, viz. h0 .7, for 
In order to avoid crowding, the scale divisions have been omitted 
and are represented separately in fig. 6. Therefore, the procedure for 
constructing a working diagram for testing relative frequencies in any 
pair of samples with sizes between 10 and 500 is carried out in the 
following way. 
A more or less transparent sheet is placed over the square with the 
scale division (fig. 6). The corners of the square as well as the position 
corresponding to the sample sizes, are then marked on the transparency. 
The values for hL, h0 .1, ho.2, ho.3, ho.4 and ho.5 can then be determined after 
placing the sheet in the same position over the corresponding basic 
nomograms in succession. For finding ho.6, the basic nomogram for h0 •4 
should be viewed in a mirror, whereat the former N1-axis should then 
serve for N 2 and vice versa. It is not feasible, however, to deposit the 
transparent sheet on a mirror image, and therefore the procedure can 
actually be carried out by turning the sheet over along its diagonal (from 
bottom left to right top) and then placing it, face downward, on the basic 
nomogram for ho.4. The remaining values ho.7, ho.s, ho.9 and hR can be 
read in the same way from their complementary nomograms. 
The working nomogram resulting from these readings is again valid for 
m the upright position and for 
it should be turned upside down. 
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h-values at significance level 0.01 for sample sizes 
N=10, 20, 50, 100, 200 and 500, 
n1 n2 
Nt )> N2 and N > 'N 1 < 2 
TABLE I 
Nt=100 Ns=100 
0.037 0.037 
o:10o 0.059 
0.200 0.077 
0.300 0.088 
0.400 0.094 
0.500 0.096 
0.600 0.094 
0.700 0.088 
0.800 0.077 
0.900 0.059 
0.963 0.037 
Nt=500 Na=500 
0.008 hL =0.008 
0.100 ho.t=0.025 
0.200 ho.a=0.034 
0.300 ho.a=0.038 
0.400 ho.4=0.041 
0.500 ho.5=0.042 
0.600 ho.a=0.041 
0.700 ho.7=0.038 
0.800 ho.s=0.034 
0.900 ho.u=0.025 
0.992 hR =0.008 
Nt=200 Ne=200 Nt=500. N2=200 
0.019 0.019 0.016 0.016 ~ 0.100 0.041 0.100 0.035 ~ 
0.200 0.054 0.200 0.045 0 
0.300 0.061 0.300 0.052 
0.400 0.066 0.400 0.055 
0.500 0.067 0.500 0.056 
0.600 0.066 0.600 0.054 
0.700 0.061 0.700 0.051 
0.800 0.054 0.800 0.044 
0.900 0.041 0.900 0.033 
0.981 0.019 0.989 0.011 
Nt=200 N2=100 Nt=500 Na=100 
0.032 0.032 0.028 0.028 
0.100 0.052 0.100 0.047 
0.200 0.068 0.200 0.061 
0.300 0.077 0.300 0.069 
0.400 0.081 0.400 0.073 
0.500 0.082 0.500 0.073 
0.600 0.081 0.600 0.071 
0.700 0.075 0.700 0.066 
0.800 0.065 0.800 0.057 
0.900 0.048 0.900 0.041 
0.976 0.024 0.985 0.015 
N1=60 Ns=50 N1=100 Ns=50 N1=200 Ns=50 N1=600 Ns=50 
0.073 0.073 0.062 0.062 0.056 0.056 0.053 0.053 
0.100 0.084 0.100 0.076 0.100 0.070 0.100 0.067 
0.200 0.111 0.200 0.098 0.200 0.090 0.200 0.085 
tAO 0.300 0.127 0.300 0.111 0.300 0.101 0.300 0.095 
0 0.400 0.136 0.400 0.117 0.400 0.107 0.400 0.100 
00 0.500 0.138 0.500 0.119 0.500 0.107 0.500 0.100 
tD 0.600 0.136 0.600 0.115 0.600 0.104 0.600 0.097 
::!. 0.700 0.127 0.700 0.107 0.700 0.096 0.700 0.089 tD 
"' 
0.800 0.111 0.800 0.093 0.800 0.083 0.800 0.076 
> 0.900 0.084 0.900 0.068 0.900 0.059 0.900 0.055 
0.927 0.073 0.953 0.047 0.967 0.033 0.978 0.022 
N1=20 N2=20 N1=60 N2=20 N1=100 N2=20 N1 =200 N2 =20 N1=600 N2=20 
0.170 0.170 0.139 0.139 0.128 0.128 0.122 0.122 0.119 0.119 
0.100 - 0.100 - 0.100 - 0.100 - 0.100 
0.200 0.181 0.200 0.158 0.200 0.148 0.200 0.142 0.200 0.139 
0.300 0.208 0.300 0.176 0.300 0.165 0.300 0.157 0;300 0.153 
0.400 0.222 0.400 0.185 0.400 0.170 0.400 0.163 0.400 0.158 
0.500 0.226 0.500 0.186 0.500 0.170 0.500 0.162 0.500 0.157 
0.600 0.222 0.600 0.180 0.600 0.164 0.600 0.155 0.600 0.150 H'-
0.700 0.208 0.700 0.165 0.700 0.149 0.700 0.141 0.700 0.136 Ol ...... 
0.800 0.181 0.800 0.141 0.800 0.126 0.800 0.118 0.800 0.113 
0.900 - 0.900 - 0.900 0.088 0.900 0.081 0.900 0.077 
0.830 0.170 0.899 0.101 0.928 0.072 0.945 0.055 0.960 0.040 
N1=10 N2=10 N1=20 N2=10 N1=60 N2=10 N1=100 N2=10 N1=200 N2=l0 N1=600 N2=JO 
0.303 0.303 0.258 0.258 0.227 0.227 0.217 0.217 0.211 0.211 0.208 0.208 
0.100 - 0.100 - 0.100 - 0.100 - 0.100 - 0.100 
0.200 - 0.200 - 0.200 - 0.200 - 0.200 - 0.200 
0.300 - 0.300 0.266 0.300 0.241 0.300 0.231 0.300 0.225 0.300 0.222 
0.400 0.325 0.400 0.281 0.400 0.249 0.400 0.237 0.400 0.231 0.400 0.227 
0.500 0.331 0.500 0.281 0.500 0.246 0.500 0.233 0.500 0.226 0.500 0.222 
0.600 0.325 0.600 0.270 0.600 0.233 0.600 0.219 0.600 0.213 0.600 0.208 
0.700 - 0.700 0.247 0.700 0.210 0.700 0.196 0.700 0.189 0.700 0.185 
0.800 - 0.800 - 0.800 0.173 0.800 0.160 0.800 0.153 0.800 0.149 
0.900 - 0.900 - 0.900 - 0.900 - 0.900 0.097 0.900 0.093 
0.697 0.303 0.785 0.215 0.859 0.141 0.892 0.108 0.914 0.086 0.933 0.067 
h-values at significance level 0.05 for sample sizes 
N=10, 20, 50, 100, 200 and 500, 
n1 n2 
N1 ;;;;,. Ns and N 1 > N 2 
TABLE II 
N1=100 N2=lOO 
0.026 0.026 
0.100 0.046 
0.200 0.060 
0.300 0.068 
0.400 0.073 
0.500 0.074 
0.600 0.073 
0.700 0.068 
0.800 0.060 
0.900 0.046 
0.974 0.026 
N1=500 N2=500 
N1=200 N2=200 
0.013 0.013 
0.100 0.032 
0.200 0.042 
0.300 0.047 
0.400 0.050 
0.500 0.051 
0.600 0.050 
0.700 0.047 
0.800 0.042 
0.900 0.032 
0.987 0.013 
N1=200 N2=100 
0.022 0.022 
0.100 0.041 
0.200 0.052 
0.300 0.059 
0.400 0.063 
0.500 0.064 
0.600 0.062 
0.700 0.058 
0.800 0.051 
0.900 0.038 
0.983 0.017 
0.005 
0.100 
0.200 
0.300 
0.400 
0.500 
0.600 
0.700 
0.800 
0.900 
0.995 
hL =0.005 
ho.1=0.020 
ho.2=0.026 
ho.a=0.029 
ho.4=0.031 
ho.5=0.032 
ho.&=0.031 
ho.7=0.029 
ho.s=0.026 
ho.u=0.020 
hR =0.005 
N1=500 N2=500 
O.Oll O.Oll 
0.100 0.027 
0.200 0.035 
0.300 0.040 
0.400 0.042 
0.500 0.043 
0.600 0.042 
0.700 0.039 
0.800 0.034 
0.900 0.026 
0.993 0.007 
N1=500 N2=100 
0.020 0.020 
0.100 0.037 
0.200 0.047 
0.300 0.053 
0.400 0.056 
0.500 0.056 
0.600 0.055 
0.700 0.051 
0.800 0.045 
0.900 0.032 
0.990 0.010 
~ 
Cl 
~ 
N1=SO Na=50 N1=100 Ns=50 N1 =200 N1 =50 N1=SOO Na=50 
0.052 0.052 0.044 0.044 0.040 0.040 0.037 0.037 
0.100 0.068 0.100 0.060 0.100 0.056 0.100 0.053 
0.200 0.088 0.200 0.077 0.200 0.070 0.200 0.066 
0.300 0.099 0.300 0.086 0.300 0.079 0.300 0.074 
0.400 0.106 0.400 0.091 0.400 0.083 0.400 0.077 
0.500 0.108 0.500 0.092 0.500 0.084 0.500 O.o78 
0.600 0.106 0.600 0.090 0.600 0.081 0.600 0.075 
0.700 0.099 0.700 0.084 0.700 0,075 0.700 0.070 
0.800 0.088 0.800 0.073 0.800 0.065 0.800 0.060 
0.900 0.068 0.900 0.055 0.900 0.048 0.900 0.044 
0.948 0.052 0.967 0.033 0.977 0.023 0.985 0.015 
N1=20 Na=20 N1=50 N2=20 N1=100 N2=20 N1=200 N2=20 N1 =500 N2 =20 
0.123 0.123 0.101 0.101 0.093 0.093 0.089 0.089 0.086 0.086 
0.100 - 0.100 - 0.100 0.095 0.100 0.092 0.100 0.090 
0.200 0.147 0.200 0.125 0.200 0.117 0.200 0.112 0.200 0.109 
0.300 0.165 0.300 0.139 0.300 0.129 0.300 0.123 0.300 0.119 
0.400 0.176 0.400 0.146 0.400 0.134 0.400 0.128 0.400 0.124 
0.500 0.179 0.500 0.146 0.500 0.134 0.500 0.127 0.500 0.123 ~ 
0.600 0.176 0.600 0.142 0.600 0.129 0.600 0.122 0.600 0.118 Ct 
0.700 0.165 0.700 0.131 0.700 0.119 0.700 0.112 0.700 0.108 ~ 
0.800 0.147 0.800 0.114 0.800 0.102 0.800 0.095 0.800 0.091 
0.900 - 0.900 0.084 0.900 0.073 0.900 0.068 0.900 0.065 
0.877 0.123 0.928 0.072 0.949 0.051 0.962 0.038 0.972 0.028 
N1=10 N2=10 N1=20 Na=10 N1=SO Ns=10 N1=100 N2=10 N1=200 N2=10 N1=SOO Na=10 
0.229 0.229 0.194 0.194 0.171 0.171 0.163 0.163 0.158 0.158 0.156 0.156 
0.100 - 0.100 - 0.100 - 0.100 - 0.100 - 0.100 
0.200 - 0.200 0.195 0.200 0.177 0.200 0.170 0.200 0.166 0.200 0.164 
0.300 0.248 0.300 0.213 0.300 0.192 0.300 0.184 0.300 0.179 0.300 0.177 
0.400 0.262 0.400 0.224 0.400 0.198 0.400 0.189 0.400 0.183 0.400 0.180 
0.500 0.266 0.500 0.225 0.500 0.196 0.500 0.186 0.500 0.180 0.500 0.177 
0.600 0.262 0.600 0.217 0.600 0.187 0.600 0.176 0.600 0.171 0.600 0.167 
0.700 0.248 0.700 0.201 0.700 0.170 0.700 0.159 0.700 0.154 0.700 0.151 
0.800 - 0.800 0.173 0.800 0.144 0.800 0.133 0.800 0.128 0.800 0.124 
0.900 - 0.900 - 0.900 - 0.900 0.091 0.900 0.086 0.900 0.083 
0.771 0.229 0.844 0.156 0.900 0.100 0.924 0.076 0.940 0.060 0.952 0.048 
100 
450 
400 
350 
300 
50 
DO 
50 
10 0 
0 
0 
0 
0 
50 
5 
0 
5 
0 
5 
0 
15 
l 
454 
Ill 
II 
-
35 .io 0 0 )0 iO 10 2 
Fig. 6. Scale division of basic nomograms. 
N1 on horizontal axis and N2 on vertical. 
B 
I 
-
1111111 
310 ISo~ .• 500 
--In 
u 
... 
~ 
'-' 
< 
:l 
0 
V) 
s 
CT 
:l 
In 
C\1 
X 
In 
.... 
In 
... 
:l 
0 
"" :r 0 
:J. 
:l 
0 
...,. 
s 
-. 
0 
0 
--'-' 
< 
'-' .... 
~ 
tt:J 
C\1 
'-' u 
In 
-..J c: 
C\1 
:::0 
::l--
'-' 
:J. 
... 
-0 
C\1 
'-' 
:l 
;::; 
..J 
c: 
0 
.... 
:l 
0 
(.) 
455 
0.04 
0.05 
0.06 
O.Q7 
-===============] 0.08 __________ J 0.09 
~--_______ _] 0.\0 
•-·-~:~ 0.\3 0.14 0.16 0.18 
0.20 
0.21 
Contour lines of the h l surface. sign. level 0.01. 
· N1 on horizontal axis and N2 on vertical. 
Fig. 7. Basic nomogram for hL and hR at the 0.01 significance level. 
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Contour lin~s of the h0.1 surface, sign. level 0.01, 
N1 on horizontal axis and N2 on vertical. 
Fig. 8. Basic nomogram for ho.l and ho.u at the 0.01 significance level. 
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Fig. 9. Basic nomogram for ho.2 and ho.s at the 0.01 significance level. 
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Contour lines of the h0_3 surface, sign. level 0.01. 
· N1 on horizontal axis and N2 on vertical. 
Fig. 10. Basic nomogram for ho.a and ho.7 at the 0.01 significance level. 
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Contour lines of the h0:4 surface, sign. level 0.01. 
·N1 on horizontal axis and N2 on vertical. 
Fig. 11. Basic nomogram for ho.4 and ho.u at the 0.01 significance level. 
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Contour lines of the ho.s surface, sign. level 0.01. 
N1 on horizontal axis and N2 on vertical. 
Fig. 12. Basic nomogram for ho.s at the 0.01 significance level. 
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Contour lines of the h L surface, sign. level 0.05, 
N1 on horizontal axis and N2 on vertical. 
Fig. 13. Basic nomogram for hL and hR at the 0.05 significance level. 
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Fig. 14. Basic nomogram for ho.1 and ho.9 at the 0.05 significance level. 
..... 
In 
u 
..... 
...I 
"' < 
::I 
0 
II') 
s 
C" 
::I 
In 
N 
X 
In 
._ 
In 
..... 
::I 
0 
~. 
...I 
0 
:::1. 
::I 
0 
-s 
-OJ 
0 
0 
..... 
"' <
"' ..... 
:, 
ro 
N 
"' u In 
-
...I 
c: 
N 
Q) 
b 
::l--
,.; 
:l. 
..... 
-0 
ru 
"' ::I ;::; 
...I 
c: 
0 
..... 
::I 
0 
u 
463 
Contour. lines of the h0.2 surface •. sign.level ,0.05, 
N1 on horizontal axis and N2 on vert'ical. 
Fig. 15. Basic nomogram for ho.a and ho.s at the 0.05 significance level. 
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Contour lines of the ho.3 surface, sign. level o:O"'S, 
N1 on horizontal axis and N2 on vertical. 
Fig. 16. Basic nomogram for ho.a and ho.7 at the 0.05 significance level. 
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Contour lines of the h0.4 surface, sign. level 0.05, 
N1 on horizontal axis and N2 on vertical. 
Fig. 17. Basic nomogram for ho.4 and ho.o at the 0.05 significance level. 
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Contour lines of the ho.s surface, sign. level 0.05. 
N1 on horizontal axis and N2 on vertical. 
Fig. 18. Basic nomogram for ho.s at the 0.05 significance level. 
